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(54) DILATION CATHETER HAVING HEATED BALLOON ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a modified type 
balloon element dilation catheter which has a means for 
fast heating an atheroma evenly during the dilation 
thereof and a means for implementing effective 
prolonged dilation by irrigation for blood containing 
oxygen to the distal end of the catheter when the 
balloon element is inflated. 

SOLUTION: The balloon element dilation catheter having 
a means for heating an atheroma of an artery of a 
patient during the dilation thereof has a slender tubular 
member having an expansive fluid lumen extending 
internally and a relatively non- elastic flexible expanding 
balloon element which is arranged at the distal end part 
of the tubular member and formed to receive an 
expansive fluid from the expansive fluid lumen. A single 
electroconductive pass is arranged corresponding to a 
roughly working part of the balloon element and has a 
pair of terminal parts which is arranged in such a relation 
as to let heat be transmitted radially to the working part 
and connected to a power source. The power source supplies a current at the frequency of at 
least 100 kHz and means are connected to the pair of terminal parts of the electroconductive 
circuit to feed the current from the power source for resistance heating of the 
electroconductive circuit so that the temperature can be raised at a part of the working part of 
the expanding balloon element arranged corresponding to the electroconductive circuit. 
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9 2 4 T'IStS . fBKJO^SBflfit Srffiffl-T & i fc jfi^CS 

(5iJi.tfnrgI5W8 9 2&X'Wfct&Zt 

t-r&fefttc^Jn^ J: d £3 ram 8 l oififiJBfc 
1?S8 2«0iSfflfiS(c«-r* 3 TgP«8 1 OiS^gp^-J: 0 

zm±-t&tiMztmmm iw^zivT) t^^xmt 
■tzztrfx-tz. McDmtmntfflmz. ^>v-ym 

<7>^-mzmi-tz>zki>x'Z2>. 
[0037] *^co$ Mzmnmmm zmis Timm 
leiztfr?. znntmmiz&^x , *f-f;noo« 

feilfiiSSSS-lSlfcrv^-^Ssgi 0 3«Ortg|5ST^-r 
«. ±*rtEl 0 4<4HB^M8)tB^^L, y^P-y® 
SI 0 3^"*tC«fL^^?^AS-ii:S . -RSTrtfi 10 5(ffl 
JBBfffli£WU ^K7>ftl 06^^(tS„ ^t^-t" 
yu*fl£ 1 0 1 coii{i[Sigg|5^ 107 ii;<ii—ymm 1 0 3 

j&wm»io 2CiiajLi 1 0A«{i^^.-c^2rtJi 

1 0 5 fcsSteilffiU fy^'C/U-vS*** 
<5»iSffl[ffl!l<Oiaffl[SB8WM 0 7^Mtt^W§&?Ll 1 1 

[0038] y<)U-ymm 1 0 3 t±$F£ L < (iJtlSW^ 
3¥tt^*-3-r, mut^V^i-uy, Ttto^i-uy t" 

[00 3 93 S1 U5S«it#:|*II$ 1 0 4^1: 'J- Ktt& 

^jiSK^^-^i 12.11 3^'iea$fL-cv^ 0 
<bo7'^-^«ififisB (la^snr) (i^x-x/n 00 
<^ffiffl*»s,3ww3££U mas (H^^ii-r) tis^ 

i4iztttx mm^yfftmzx^x) ®m$ti. 
zcr>to$mmi 1 4 {4. ^/u-ymmi 0 3<?>«:s 

?tt&*T— f-yu** 1 0 1 oSftaiggfrfr l 0 7cofflW 
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-Tt L, ff4L<tt*OT<«I<a^#l 0 7fc»L 
ftmCel ion G3 0-4 0 0K3BWfCltlfi 

[0040] A^-^^CO^m^ 1 0 2 t mL 
SS8MH 0 7(1 KKI^'JxXf/l' (OT^WfHy 
t re 1 ) <OSiJH«0«>ailSJgftS:JlB». ffiBifcteSeHF 

£ i h tfX'Z 6 . ^u- ygS 1 0 3 ^4>coSfi[^a5^ 

ft, KSfilSWRifcfiWIS^ifcffv^t* (iJUtf, 

0 . 005-f^f ) £3TtS *«. r/Wflf*<7)g 

ft, ^'^-y^coisfasgi: <o«^ai^jyT{i»v^« 

[004 1] #x-x^#tt<0Sfifl[i8a!# 1 0 2*>gfls 
£i> 5. ft£L<l*l ocom&in 1 0*-' 
ffi«3*U 3S{55S^ 1 0 7 «OS«k<^4«^=5:< t> 

2, #*L<{44wiaiafiB?iaTLi 1 i**s«sns. 

[ 0 04 2 3 (0^£ft-f ) iii?£L<fi*n 0 0 
~tl;7 50^n^;U'y (0Hi(f2 5O KHz)tr>Jf]i£ 

$re, fetfB^2 5w-ctti!rfi>. .*#«>fi*ffi«>» 

»fcE&ffl«0fcft N tXfctK-yxUiBfWSS (flUif 

i2v) &i$>mzti& . «®(Siia?»^r ^-n^7 -r - k 

Ay ? i ^XMWZtl. -f - hVN'-y ? Oft 

flfltf>*:ftl;:<£ffl;s*t£. 

[0043] i^^r— r;U*ftffl-r&IBtc. A/u-y 
SIM ti& &l&MI&i0Wm#iWBr* h £ 
T\ i]T—T)V*ijA h'W-\*l 0 6fc?£}-5-Cffii$^ 
*. l$3g*flil*lMl 0 4£fflSf&fls£ioTA/l— ^g* 

[0044]«250KHz <0tt«W«'J - H» 1 1 2 

1 1 3tSriiLTJuSft3-f;H 14tc3S*>iiS. C^Ju 
»3^H14I1 AyU-ySSl0 3rt3H*ia£-r4 

^ftassg&fr 1 o 7^Htc«$wt^B»$it"rv^ 

Mft=M/H HW-ygSl 0 3 



3R*ffliSJK£iB4 0-Hfil2 0iC. *?£L<(i6 0-8 
CCCfiftS-r*. ^;u-^S*^)ffi«siaK«S«&««l 1 
7£J:oTa05£2fi£. 

[0045] A'^-yI$i 0 3#ll»3BS;h.*IRfc:, jfkL 
fttfififiBSffiifcK- h 1 1 0£5IoTlg2l*]I2l 0 5CD 

*&m&mssm#-b 1 1 1 *?£L< 

(2, *M h'7^10 6#SB2|*JE1 0 5 ^jl&jfav&ttfi 

tTiL^vuat:. #4 Kr7-f*i 0 6ft®fi[Sffi7&<jff 
GWSiKfcK- M 1 0 O^Sr< fc 1 1 o (#4 t < 
SB) WjfifflfiBfcffiffiSfLSiet^ H7^106S 

m%i,zmmttimzmi.~$- a ztizx*). n&k uf l 

If a «IMtJlll«SB<0»*l»jh-r 6 i fc 

ttffl-r 4 ztffx-z. m-ox&mt mmm® t 

[0046] *^BJt; «t 4 inS»$*ij»5SS 
g^{±. r^c7--75i-fk^. mzm^fr^Tru-^w 

[0047] *%b^^ i 4 * f-f;H±* i 4 iflLfe 

3mimiz>bffimm<7)%m]&mz<m?&fcMzw%M 
x-hh. 

[0048] -mz*%w<n*Mix<nmmm<n*7- 
-T>i^m\mi%<Dttmx'wm-& z\ t &x«z h . ** 
uwiwm^ u 7-)i>mxmf& l . ; ^u- ^g^(i 2 

[HSO^m^Siaj] 

[01 ] *miiz£&tm#'r-7-ji'<?>--gi><7)$mmt 

CH2] 01<O2-2»(=»o/i«BfBgEg. 
[03] 01^3-3^a-o/ie6BTH0. 

[04] *«H^m 2 mtmmiz x h mmm^ t— x 

[05] 04^5-5H^oTfc^il^fitKrffi0, 
[06] S4O6-6t»l=»-jTfcii.itfc«BfBB0. 
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[07] m4v>7-7mz®ixkt>titimmMm. 
[us] xmin&sm&mtx&imfiT-Tiw) 

[09] [a8<0 9-9ttfc«HTfc4>ftfc«»fiBH. 
[ H 1 0 ] 08 [«(H<0fl!Blf ifflEir * o T A/u- y 

tin] 08^ i i-ii mz&ix t btuzmmm 
0. 

[012] *mi<nz bizmmmmsiemrny 4>v 
[013] *mw<nz L>izm<7>miimM<r>ffl)-±mm& 

£IMBtM0. 

[014] 013<^14-14tftfc«Jofc»BriBia. 

[01] 



[015] 013O 15-1 5*St=»ofe«HBriBH. 

[016] 0i3o i6-i emzm-otzmmmmx-^ 

l o X7—TJ\/M&fa 

l l *HBra?#9J« 

1 2 I3SIffi£5gA,p-yg#g 
1 3 

1 4 rtiai^aiw 

1 5 1*115 

16 #4 F7-f-*- 

17 urmt 

[02] 
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[010] 



( 1 1 > B200 2 
CHI 2] 



-1110 1 (P2002- 1 1 1 0 1A) 





7xt, h'7.;$\ 243 
(72)^# *-x, =J-y. ay? ±4 

tf-tf, tf-F'MK 4743 



(72) JH*r-, is 3 y. yy'V^ 

x>\ t'i— % -^yvs;-, 147, xx, 1/ 
255 

(72)^Bfl^ v\^Hf-, 9-y-t;K x>f 
7\ 5166 
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F?-A(##) 4C060 KK50 

4C167 AA07 AA55 BB29 BB41 BB42 
BB62 CC09 DD01 EE05 GG04 
GG09 GG21 



